
hat is claimed is: 
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1 . A method for producing a low-extractable film comprising thestapsic5f: 

(a) providing an actinic radiation curable aqueous compositjpp-CDmprising (i) a 
water soluble compound which contains at ieast^^ne^o^-ethylenically unsaturated, 
radiation polymerizable group and (ii) 

(b) applying said aqueous c^twp^sition onto a surface; and 

(c) irradiating the sujfa^ewith actinic radiation in the presence of the water; 
thereby forrrjiR^ cured film wherein less than 50 ppb of uncured residue is 
extraptar^ from the cured film when immersed and heated in 10 ml of a simulant 

uid per square inch of cured film. 
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2. The method of claim 1 wherein the water soluble compound is an 
oligomer. 

3. The method of claim 2 wherein the oligomer is an acrylate. 

4. xhe method of claim 3 wherein the acrylate is selected from the group 
consisting of a^oxy acrylate, a epoxy methacrylate, a polyether acrylate, a 
polyether methacr^te, a polyester acrylate, a polyester methacrylate, a 
polyurethane acrylate^a polyurethane methacrylate, a melamine acrylate, or a 
melamine methacrylate, a^lyethylene glycol diacrylate or a polyethylene glycol 
dimethacrylate. 




25 5. The method of claim 4 wherein the acrylate is an aromatic or aliphatic 

acrylate. 



6. The method of claim 4 wherein the acrylate is a diacrylate ester of an 
alkanolglycidyl ether or an ethoxylated aromatic epoxide or a polyethylene glycol 
30 diacrylate. 
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7. The method of claim 6 the diacrylatajestef-efairHtKa^ 
1,4-butanedioldigly^idyl-eth'er^d the diacrylate ester of an exthoxylated aromatic 




5 8. The method of claim 6 wherein the ethoxylated aromatic epoxide 

contains 6 to 20 ethoxy groups. 



The method of claim 8jfld3fiJ^©ifHftfateT^^ in an amount ranging 
from about 5jimQhr%to about 25 weight %. 
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10. The method of claim 8 wherein the composition has a viscosity 
between 10 and 100,000 centipoises. 



1 1 . The method 
15 colorant. 



e composition further comprises a 




intisci dye, a pigment or a 



20 13. The method of claim 1 wherein the irradiating is carried out with high 

energy electrons. 

"l"^® method of claim 1 wherein the composition further comprises a 
photoinitiating system activatable by UV radiation. 



ys. The method of claim 14 wherein the irradiating is carried out with UV 
radiation. 




The method of claim 1 wherein the substrate is selected fr om the groi 
consisting of a polyolefin, a polyeth^jgo^^ a metalized polyethylene 

terephthalate^^^pDlyearBoriat^ material, paper material, cardboard 
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aterial, metal, glass, polystrene, polyvinylchloride, polynaphthelene 
terephthalate, polyacrylate and polyacrylic. 

17. The metbod-tJTcIa^ 16 wherein the substrate is a food packaging 
5 materiaL 

>8. The method of claim ^17 wherein the food packaging material is a 
container or a sheet material. 



10 ^ ydf The method of claim >8rwherein the food packaging material is the 

polyolefin, the metalized polyethylene terephthalate, the polyethylene terephthlate, 
or the metal. 

\ ^ The method of claim >^ wherein the polyolefin is a polyethylene or 
15 polypropylene. 

^^2^1^ The method of claim 4-^^ wherein the metal is aluminum foil or steel. 

^ The method of claim 1/^wherein the simulant liquid is a food simulant. 
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^'l^The method of claim 2^wherein the food simulant is selected from the 
group consisting of a 10% ethanol/water solution; a 50% ethanol/water solution; a 
95% ethanol/water solution; a food orl; a fractionated coconut oil having a boiling 
range of 240-270°C and composed of saturated Cs (50-65%) and Cio (30-45%) 

25 triglycerides; and a mixture of synthetic Cio, C12, and Cm triglycerides. 



24. The method of claim J^Kvherein the simulant liquid is methylene 
chloride. 

30 ^7^. The method of claiiT!/2f2 wherein the heating is at least 40°C for at 
least 240 hours. 
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The method of claim^wherein the heating is initially at least about 
121 °C for 2 hours and then about 40°C for 238 hours. 



27. 
comprising: 



An improved actinic radiation curable aqueous singlejlyjd-eafn^ 
a water soluble compound which contaijis--(9)'^^ one a,p- 
ethylenically unsaturated, radiation p^lyfTteflzable group and (b) water; wherein the 
improvement comprisestjjati^fen a surface is coated with the composition and 
exposed to actipiel^iation in the presence of the water, a cured film is formed 
whereir>te^than 50 ppb of uncured residue is extractable therefrom when 
ifftffiersed and heated in 10 ml of a simulant liquid per square inch of cured film. 

7^^^8f The composition of claim ^2^7^wherein the water soluble compound is an 
oligomer. 

The composition of claim ^^STwherein the oligomer is an acrylate. 

^ The composition of claim ^wherein the acrylate is selected from the 
group consisting of a epoxy acrylate, a epoxy methacrylate, a polyether acrylate, a 
polyether methacrylate, a polyester acrylate, a polyester methacrylate, a 
polyurethane acrylate, a polyurethane methacrylate, a melamine acrylate, a 
melamine methacrylate, a polyethylene glycol diacrylate or a polyethylene glycol 
dimethacrylate. 

The composition of claim^^ wherein the acrylate is an aromatic or 
aliphatic acrylate. 

^ The composition of claim yt wherein the acrylate is a diacrylate ester 
of an alkanolglycidy! ether, an ethoxylated aromatic epoxide or a polyethylene 
glycol diacrylate. 
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33. The composition of claim 32 wherein th e diacrylate ester of an 
alkanolglycidyl ether isJjJ;zbutaftedT^ ether and the diacrylate ester of 

an extboxyfatg^'arwiatic epoxide. 

5 ^ The composition of claim 3^ wlierein the ethoxylated aromatic epoxide 

contains 6 to 20 ethoxy groups. 

35. The composition of claiiD-2?-wlTerein water is present in an amount 
ranging from abojJt5-wet^Fit% and about 25 weight %. 
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r^R The-c . nmpnr . it i nn rtf Hn i m 97rff i rthnr nnmpr t g triTf a mlnranl — 

37. The composJtioDJ3f-Gj^»frr27^nereinji^^ is a dye, a pigment 
or a mixtufe-trrereof. 

The composition of claim 2'^7''wherein the actinic radiation is high 
energy electrons. 

^J^€. The composition of claim 27 further comprising a photoinitiating 
system activatable by UV radiation. 

h The composition of claim^39 wherein the actinic radiation is UV 
radiation. 

The composition of claim 40 wherein the surface is selected from the 
group consisting of a polyolefin, a polyethylene terephthalate, a metalized 
polyethylene terephthalate, polycarbonate, cellulosic material, paper material, 
cardboard material, metal, glass, pelystrene, polyvinylchloride, polynaphthelene 
terephthalate, polyacrylate and polyacrylic. 

42' The composition of claim^ wherein the surface is the polyolefin, or 
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the metal. 




^ The composition of claim 42'wherein the polyolefin is a polyethylene or 
a polypropylene. 

44^ The composition of claim ^wherein the metal is aluminum or steel. 

'i^^The composition of claim 4^wherein the simulant liquid is a food 
simulant. 

^ m. The composition of claim ^^'wherein the food simulant is selected 
from the group consisting of a 10% ethanol/water solution; a 50% ethanol/water 
solution; a 95% ethanol/water solution; a food oil; and a fractionated coconut oil 
having a boiling range of 240-270°C and composed of saturated Ca (50-65%) and 
Cio (30-45%) triglycerides; and a mixture of synthetic Cio, C12, and Cu 
triglycerides. , 

^ jl-'7^ The composition of claim ^wherein the food simulant is methylene 
chloride. 



48. A packaging material comprising a substrate and a cured film adhered 
to the substrate surface derived by providing an aqueous comEositioft-corTs^ 
essentially of (a) a water soluble oligomeriiD*:rtai^^ or more acrylic groups 
and (b) water; applying the^ai^u^Suscompo on the substrate; and curing by 
actinic radiation jp-ttlepresence of the water, such that less than 50 ppb of 
oligonn^or^sidue is extractable from the cured film when immersed and heated in 
ml of a simulant liquid per square inch of the cured film. 

il*^ The packaging material of claim ^S^herein the packaging material is a 
food packaging material and the simulant liquid is a food simulant. 




